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smallest in Oregon, where i t  is only eight mouths, and only 
slightly greater in the Gulf States, North Oarolina, and Wash- 
ington, where i t  averages about one year. Exclusive of Ver- 
mont, the greatest average interval of excessive monthly rain- 
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Excessive hourly rainfalls have been reported in the greatest 
number of instances, 168, in Texau, and uoue hare been noMd 
in Idaho, Nevada, Oregon, Utah,aud Wnshington. They havc 
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i t  will be seen that by far t h e  greatest number of excessive 
monthly rainfalls (482) have been reported in California, where 
stations are numerous, and that uone have been noted in Idaho, 
Nevada, Utah, and Wyoming, where, while stations are com- 
paratively few and scattered, it is not probable that rain has 
fallen in amounts to equal or exceed ten inches in a month. 
Following in order of greater frequency are, Florida with 344, 
and Georgia, North Carolina, Oregon, and Texas, with more 

The prevailing wiuds during January, 1889, are shown on 
chart ii by arrows flying with the wind. I n  the Atlantic coast 
states north of the thirty-seventh parallel ; over a greater por- 
tion of the Lake region; in the upper Mississippi, Missouri, 
aud Ohio valleys, and along the south Paci5c slope, the wiuds 
were mostly westerly. In  the south Atlantic and Qulf states, 
and over the eastern slope and plateau regions of the Rocky 
Mountains, they were variable. On the north Paci5c slope they 
were from south to east, while along the middle Pacific slope 
northerly winds were most frequently noted. 

Hrcm WINDS (in miles per hour). 
Maximum veloci ties of fifty miles, or more, per hour, other 

than those given in the table of miscellaneous meteorological 
data, have been reported as follows: Wood’s Eoll, Mass., 57, 
a, 9th; 50, nw., 19th; 64, se., 21st. Buffalo, N. Y., 62, sw., 
16th and 17th; 52, w., 2lst. Block Island, R. I., 64, e., 6th; 
54, nw., 10th; 60, se., 2lst; 52, e., 27th. Fort Elliott, Tex., 
52, DW., 8th. Fort Canby, Wash., 60, Be., 3d. Valentine, 
Nebr., 52, nw., 8 t h ;  64, n., 30th. 

LOCAL STORMS. 

Descriptions of severe local storms which attended the pas- 
sage of low area iii are given nuder the heading (( Areas of 
low pressure,” and the following reports refer to distnrbances 
occasioned by the passage of depressions traced ou chart i. 

6th. Virginia.-Lynchbnrgh : a severe wind and rain storm 
occurred during the early morning. It came from the east and 
did dome damage in this city and vicinity. Maximum velocity 
of wind, thirty-six miles per hour from the east, a t  about 6 a. m. 

Hampshire, New Mexico, Ohio, Rhode Island, Vermont, West 
Virginia, Wisconsiu, and Wyoming, excessive hourly rainfalls 
have been noted in less than 20 instances. 

Over portious of’the Rocky Mountain regiou where monthly 
rainfalls equalling or exceeding ten inches have not been re- 
ported, the largest monthly rainfalls noted in the several states 
and territories have been published in the tables of excessive 
precipitation iu the REVIEW during 1888. 

~~ ~ 

than 200, while in Arizona, Colorado, Moutaua, New Mexico, 
Vermont, and West Virginia, the instauces of their reported 
occurrence are very limited in number. 

The greatest niimber of daily excessive rainfalls, 556, hare 
been reported in Texas, while in Idaho and Nevada none have 
been noted. In North Carolina, Georgia, and Florida over 
300 instances have been reported in which 2.50 inches, or more, 
of rain have fallen in twenty-four hours, while in Alabama, 
Illinois, Iowa, Kansas, Louisiana, Maryland, Massachusetts, 
Mississippi, and Tonnessee excessive daily rainfalls have beeu 
noted in more than 200 instances. In Arizona., Colorado, Mon- 
tana, New Mexico, Utah, Vermont, West Virginia, and Wyo- 
ming the number of excessive daily rainfalls recorded is less 
than 20. . 

ICE IN RIVEES AND HARBORS. 
Albany, N. Y., 23d: the Hudson River froze over for the 

flrst t ime this season this morniug. 

sistency in the results therein shown, may be attributed to a 
more perfect system of observation in vogne in some of the states. 
Thns, in New Hampshire the  average interval of excemive 
monthly precipitation is given as two years, while in the ad- 
joining state of Vermont the interval is 5fteen years. This 
discrepancy is donbtless dne to the more complete reports from 
New Hampshire, the observations taken at  several points by 
the Lake Winipiseogee Cotton and Woolen Manufacturing Go. 
constituting an exceptionally accurate and valuable record ex- 
tending over many years. Aside from this most marked ex- 
ception it will be seen that, as a rule, there is a remarkable 
uniformity shown in the average interval of monthly excessive 
rainfalls in contiguous states and territories, the interval beiun 

Buffalo, N. Y. r the lake, open to the 28th, m m  covered with 

Cleveland, Ohio: a transfer ferr1-boat for w e  at  Detroit, 
ice on that date as far as could be seen from this place. 

WINDS. 

Rain contiuued during the day, 1.26 of an inch being measured 
a t  the  morning and 0.52 at  the eveuing observation. 

6-?’th, New York.-New Pork City: the high northeasterly 
shifting to westerly winds were very destructive in Brooklyn ; 
six houses in course of erection, and numerous trees and fences 
in that city were blown down. Watertown : reports show that 
the sleet storm which prevailed during theso dates destroyed 
thousands of valuable shade, fruit, and forest trees in Jeffer- 
son and Saint Lawrence counties. The telegraph arid tele- 
phone wires were heavily coated with ice and broke under its 
weight, seriously interrupting communication. 

20-2lst. Ma~sao?~uset~.-Bouton : heavy snow and high 
wind prevailed during the night. The wind blew a gale of 
forty to fifty miles per hour for five hours, and attained a maxi- 
mum velocity of fifty-four miles per hour 3t 2 a. m., 2lst. The 
storm waa rery severe in this vicinity; several lives mere lost . 

and considerable damage was caused to shipping. 
21st. North uaroZina.-Hatteras : storm began from the 

southwest 2.55 a. m. and ended 3.10 a. m. ; maximum velocity 
of the wind thirty-five miles Per hour. The life-saving station 
at Cape Hatteraa reports five men drowned, one barkentine and 
one three masted schooner sunk, and other vessels disabled on 
Hatteras shoal during the gale. 

“The Sen Pedro (Cal.) Advocate,” of‘ January 19, 1889, 
states that two water-spouts were observed off San Pedro 15th ; 
one on the east side of‘ the bay near Anaheim Landing, and 
the other iu the vicinity of C a t a h a  Island. They were fuunel 
shaped, the larger end in the cloud, and the smaller end in the 
water. They moved rapidlyandbroke before reachiug thecoast. 

WATER - SPOUTS. 

e. 

INLAND NAVIQATION. 
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has inundated t h e  streets of Sea Bright and caused.much 
damage to property. 

. 
STAGE OF WATER IN RIVERS AND HARBORS. 

In  the following table are shown the danger-points a t  the 
various stations; the highest and lowest depths for January, 
1889, with the dates of oocurrence and the mouthly ranges : 

24t25 I 4.2 , -- 

Mich., left here during the night of the 13-14th: A mid-winter 
trip of that kind ie unprecedented in lake navigation. 

Pittsburgh, Pa. : floating ice in both rivers 2lst to 24th, and 
floating ice in the Allegheny River, 28th to 31St. 

Alpen% Mich. : Thunder Bay and Thunder Bay River, which 
had been free from ice since the commencement of the month, 
were Partly frozen over on the 12th. 

Keokuk, Iowa: The Mississippi River w t t ~  full of floating 
ice on the 17th. 

Leavenworth, Kans : floating ice in the Missouri River, 1st 
to 6th, loth, l l t b ,  14th, 17th, igth, 20th, 21st, 27th to 29th. 

Little Rock, A&.: owing to heavy rains the Arkamas River 
rose very high on the Igth, overflowing a great extent of 
country below this city. 

Shreveport, La. : rain, which fell at intervals after the 22d, 
and without interrupt,ion during the 26th and 26th, ended in 
sleet at 11.16 p. m., 26th. The Red River rose above the dau- 
ger-line on the 26th and 27th, overflowing lowlands, driving 
some of the settlers out of their homes, and causiug them to 
remove stock to the highlands. 

FLOODS. 

HIGH TIDES. 
W h t ,  Wash., 7th. 
Atlantic City, N. J. : owing to high northeaterly winds on 

the 6th and 6tb, the tide rose very high on the latter date; 
much damage to property resulted . 

New Pork City, N. P. : the high tide at  Coney Island on the 
7th tamed considerable damage to property. 

Ocean City, N. J .  : the severe northeast storm of the 6th and 
6th caused the tide to rise very high on the 6th; washouts of 
about seven hundred feet owurred on the Ocean City branch 
Of the West Jersey railroad, betweeu this Place and Sea Isle 
CltY; on the Sea Isle city Plettsure railroad, three hundred 
feet of Townsend's Inlet bridge were carried away. 

Long Branch, N. J., 6th: most of the bulk-heads between 
Sea Bright and Monmouth Beach have beon torn; the sur1 

Red River : 
Shreveport, L9.. ... 

Arkan8.m River : 
Fort Smith Ark ... 
Little R o d ,  Ark ... 

l t f i i r i  River: 
Lenvenw'rtl1,Kunu. 
Knnsaa City, MO... 

Baint Pn$>Iinn*.. 
Lacrosse,  W i e *  ... 
Dubuque. Iowa'. . e  

Davenport, Iowa... 
Kookuk, !own ..... 
Saint LOUIS, Mo ... 
Cairo,II! ........... 
Memphis Tunn.. . .  
Vicksburi, Xis3 ... 
New Orleans, La.. 
Pittsburgh, Pn..... 
parkerehur W Vn. 
Cincinnnti,81iii.  .. 
Louisville, K ..... 

~ m + r ~ ~ J i v s r  : 
Nashville Teon ... 

Ten~ss& River : 
Knoxvillo, Tonn.. . 
Chattanoogn,Tenn . 
MoMngohala River : 

Pittsburgh, Pa.. ... 
5av.nnnah River : 

Au usta,Qa. ...... 
i& iamet ls  River : 

Portland, Oregon .. 

I River: 

Ohio River : 

- 1889 ( in  feet and tenths). 

Lowest water. 
. . .  

20,ZI 
22 
4 

18,29 
17 

Heiahts of rivers above low-water mark, Januul 
Highest water. 

Date. \Height. 
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in the several states and territories, by days, as follows: Ala., 
3; Ariz., 2 ;  Ark., 2; Fla., 7 ;  Ga., 3; Ill. imd Ind., 1; Ind. 
Tor. and Iowa, 2; Kans, 1; L R . , ~ ;  Md., Mass., Mich., Miss., 
Mo., snd N. J., 1; N. Y., 2; Oregon, 3; Taun.: 1; Tex., 10; 
Wash., W. Va., and Wis., 1. In  Cal., Colo., Conu., Dak., 
Del., D. U., Idaho, Ky., Me., Minu., Mont., Nebr., Nev., 
N. H., N. Mex., N. C., Ohio, Pa., R. I., S. C., Utah, Vt., Va., 
Wis., and Wyo. no thuuder-storms were reported. 

Thunder-storms were reported in the greatest number of 
states and territories (13) on the 16th. On the 20th they were 
noted in 6, and on the 16th in 6 .  

They were reported on the greatest number of days (10) in 
Texas. ln Florida theF mere noted on seven, aud in Louisiana 
on 0ve days. 

- 

MISCELLANEOUS PHENOMENA. 

and territories (18) on the 22d; in serenbeu on the 4th; in 
fifteen on the 11th and 12th ; and in thirtee,n on the 19th. 
There were no days during the  mouth on which solar halos 
were not observed in one or more states or territories. The 
following is an extract from the report of'the Iowa Weather 
Service for January, 1889 : " The Solar halo of the 11th formed 
R rnagniflcent phenomenon in Montgomerx and Adsms wun ties. 
A vertical column of light preceded the rising sun on the  30th 
in southern Iowa county ; a rather rare form of solar halo." 

Lunar halos were most frequently reported in  Kentucky and 
Tennebsee, where they were noted on fourteen dates. I n  New 


